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(57) Dsn] 

mmts WM5T«i±-ffft*v>b^a-if»wai«i 

CDMA (Code Division Multiple Acc 

ess : &«#M$7tifttt) »ifl»*Aau MS (M 

fi#*tB^-r«v;l/^a-lfSffiSBtcfeV>T, m- 1 
ROTJMftSSMMI^i:. IWEm- lSon-a-*** 
)£©2/V*;l/Uru 1 0«#ft*j-*tf ofcfll^f: 

+ lS'\tH^-rSfci:tC> tfflBmSOS'yjR/H/Try 
*fcWBm- 1 8M)S«'y*/I/bru*fcWES 1 <Dfi# 

WEmaofta— ifK»«i:Lfc=Ft«MtS» (I EU) * 




vmtutaam 

[If 1 ] CDMA (Code Division Multiple Acc 
ess : VmftWZTmm g{t«#*AflU MS (M 
^2Om0 *Jgfi)tLT, mm®. (l<m^M<DSI&) 

CSHOg^ft^Tofcfl^ifcArtU m^O^y 
#n>U7y**£j*U ^tV&m+lg'MiiTjTSfcfc 
tic, MfBm&O:^^^'; * fctfllBm- 1 K<D^ 

ttfcLrc=?®mj£® (I EU) fcfiS*., MfctufBrn-l 
*5iBM»icH-ri.i£fiit€^lcm 2 VMfrWlZ'n ofdl 

«3SB„ 

tc^v>T, tute^*^ (i eu) asc^x*^ 

gP^r^Bx.. tuiam-lS<DT»£SSm^^A^L^ 

m^5r^-rsm2©Angf§t, c<o^2©*pg§g©ai 
ii&&&m%m***%mcmK, wfBms©/<x#ffi 

<D5/^;H^r'J*^Jiic-r§^Wtifc> COSTCO 
tttf/ft^MfBm- 1 ®L<0i/V#)\,\s-7\) MtM&Si 1 <D 

les^ao^^xtc^-r * mti^^t ssss 3 ©An 

So 
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m*m 5 ] mass 4 tcia^ov^^a— t^gg 
MiBm2coa*#wcffli/^saai(i, 3-n^ni- (1 

-a) , a (attl«T©*R) 

Hl$9 6 ] M&R 4 CEtWWa- 
Kts^T, KJEJB 1 «J:CfMCtB2i9a» 

W*W7] ff#«4tCfB«©v/l/*:i-+f£<ig@ 
fc*5V>T, ttE»l©»WW, 43=ttfMfB§?2<0«& 

Si) 7fe5<li:«r1fiafc-rsv;l/^a— IfgflgB. 
[»3R«8] IS*«4{ciB«(Dv;l/f-a-ifS<|gg 

f-tl^tl 1- (1-ojSm) ( 1 - a 
jSn?) • • • (1 - a /?n.-i K a 0™ (a, 0™ 13.* 

a— *f3(t«!B. 

Kft^T, (n tt jEOWfc) =l— vammmtctnf 

^5i*it ttvetu, ajSn. (a, jSn.f4?-n^n 

€SBo 

im#m 1 0 ] 4 fcE8© Sffl« 

Htfev^T. (nfiiEO^S) 3.— tfOSSmSfCfc 
It^MIB^ 1 Ofi*#lt % «J:CfMG{B 2 K 

1 1 ] M$g 5 TbS 1 0 1 WtcfB 

— (fSflSBo 

IffiXm 1 2 ] 8B, 9 , 10 »EE«Ov;I/ 

MB j8 ™ coffl«#a-+f ©#X D7h (jMfflH^»Ji 

Omi 3] IS*3l8Xtt, 9, 1 OtfBttOV;!/ 
mllB/Sn. OfflttS-a— *f(Dm^»^/\y(D^oS. (5SA^ 



a s/y #/mi* (c&# t Ti*^ u me 0 » {*&st*& 
isn»s*!ia*fTt)T*JL-»fo«He#*m*-j-* c d 

M A (Code Division Multiple Access : ??^fj^7t; 

*m?n-ww&& (i eu) 

tW^8tOT»l»*a»l«*»f3gl9IBil*« ttSSB 

imxm 1 5 ] mm 1 4 khsov;!/^- <f§{i 

[»*^ 1 6 ] M&R 1 4 tEKOv;l/^ZL— ffSfl 

^st-s*5 1 wTo^istT'fe 0 , weir 2 onx-m 

t *®W. ft* v;l/^a-+f SffiaHo 

cm** 1 7 ] 1 71s 1 e o^-r n*> 1 «(ce 

fed fcSWKfc-rs C DMAjIM^XtAo 
[0 0 0 1] 

ai?miffl**ffl* i r«CDMA (Code Division Mult 
iple Access : GMm&jxlSaK) v/U^a— 

[000 2] 

[fi£*©&ffi] W& (D S : Direct Sequence) Sftffi 
[0 0 0 3] DS-CDMA75riCT«, Si— »ffl*§ 
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[0 0 0 4] CftBOTSfclliffi-rsStBfcUT, Cft 
£T©a— IfOWHWK £&881#14fti: 

If, XA-^. (M.K.Varanasi) fccfctflf- 

• T-is*y (B. Aashang) ££3 ^^7,7— V 
TT-tisay -fy T'yy^u-fT, n-K-r-rt: 

(Multistage Detection in Asynchronous Code-Divisi 
on Mnitiple-Access Communications) J (IEEE Trans. 
Commun., vol.C0M-38,No.4.pp.509-519. April 1990) 

if ©«I3£fT % 5ctf, fg2 gt0ttm33i& *oa© 

[0 0 0 5] fficD^SKtLT, ft® (S 

«D , ;il5fl, &M («-) , *J:tf£*fcJ:S F/Wd 

«/£fc^<D#13u (tt?1IHB31«¥&tt£B, B-IIVo 
U77-B-IINo.ll 1994^11^) #&5 0 C 

its mm<Dffi%{tz^mt?z : ?»®£ftmm^m£m 

[0 0 0 6] ctie>(Dtt<Dfcmt LT, 

fif. fflPtiS TDS (Direct Sequence) -CDMA 
S/XrAif^affiS^ RCS95-50, 1 9 9 5 ^7^) 

$tiTi/>So ffijoxKttT, sea, ^ntcts 
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Mtm®i/Zf-L>W9t£8tim&, RCS96-1 7 
1, 1 9 9 7^2^) (#gg¥l 0-5 1 3 5 3W£ 

e * o 8B8i«%iwis* s 1 1 1 t mm tsoisi 

[0 0 0 7] 08tt, ±i2^ffl©CDMAv;l/f-a— »f 

t\ I EU 1 1 2-m-n«, S±ffia— IftC&oTtt 
MSOm- 1 SO«Tffia-if ©T»fflJljjyi» ftff« 
±ffia— tfWKa5oT«-0±ffiCin- 1 a—?© 

IH— a— *f© I E U 1 12— (m- 1) -nT*m%Z1X 

■jafcffitJSU (m+ 1 ) ©H-a-*) 1 © I E U 
112 - (m+1) -n'MUfrrSfcjacaaOmS© 
=f-W^)iJtmWL (m-1) ©=F»l/7U*i:0*c 

wr*tt«*ratt**tt2rr*. «**aMa© i eu i 

1 2 -M-1, ~, 1 1 2-M-NO^n^nTti, 31 

[ 0 0 0 8 ] m 8 (c^f <k r> fc, =RS#=fe 
fcO, mr\ &a— «ftt, SMtU^MctSoT, &a 

ttBWicftttstu iwatf i^i/o* 

**a— •f^6/h«*a— »f*T«3WTtehTV>*. C 
©<ftS"e«. B^jsaai: LTV>5©T, T^U^U** 

3EWfcfc»2rc**©T, «ftfc¥»i*£iett#*sis 

nst©©, «BMaa»feB«**<ft 

So 

[0 0 0 9] S:fc> 09», ±f2&$8©S'J©CDMAV 
;l/*a-1fS^8B©-flJfczKLTV->5. c©g#gfi 

tHKMB-fiVivs < , ffl£&^j^ftao?& 
I EUOtitfjflllC, at!" 1" «T©a#a**i;*» 
S. 

[0 0 1 0] 0 9{cfei,>T, Na— »f (N£l©8&) 
©fflW8T, MS (M^2©^80 <i§$©i§£©CDM 

Avwa- tfs«8BTSs. ttgar&B&ffia i 

0 1-1 ICI4, ii@gg 1 0 3 - 1 fc, =f »mi£ffl ( I E 

u) 1 02-1-1-1 02-1 -Nt. m&^mm 

» 1 - 2 ©ffi*li:g*tttt«gia fcfcstirtssassg 1 

0 5 — 1 — 1 ~ 1 0 5-1-Nt, a®g§l 0 3-1O 

105-1 <o&mm* zwm® i 



0 4-1 fcfr&lMt£nT^*. 
[0 0 1 1 ] ( 1 <,m£M<Dmm Ogn 

a-if (l£n£NOBR) ©TfeHtSgP (I EU) 1 
0 2-m-n^ m-1 gOT^SfflaT'tfP.n^T 

*»s?sm{|^ ($gg§ i o 4 - (m- 1 ) <om) 

t, m-lSOIl-a— *mfo<0>»#)]/U7Vl3 (I 
EU 1 02- (m-1) -n©lx7'J;2j) t^A^U 
mg<D*>#;bb:/y #££f£U *-«a£m+ 1 a^HJ 

[0 0 12] llT', flgggl 0 5-m-nti, dCOtB 
*fcfi*Wtfl»oO»»*fft\ i^KSi 1 0 4-m 
«, ^a-lffcStf 5SS§§ 1 0 5-m-n<D(±l^%m 

- 1 &©TOM3&Hm*, mm® 1 o 3 -mx* 1 e 

[0 0 13] 02tcT»Sftl^SP (I EU) 1 
0 2-m-nOMS;St. 1 EU 1 0 2-m-ntt, 

©/<X (#1~#K) J*tt*}9tt&ft*.« ffiltt^gl 

i^ m-i mvrmz&mm mnm 104- 

(m-l) (OttiM £A2)U /<X#ttfca>««#« 1 

iT5sa«R*ffd. at 1 ©*□*§§ 1 2«, c©^^ 

m- 1 a©*> y#;l/lx^U £ ( I E U 1 0 2 - (m- 
1) -nObT'UA) */<XJHfcfc*QjW4. tMftfgl 
3 C ©?g 1 ©inggg 1 2 ©tttfj*, £jMSS»£#a 

2 1 T?ffijgftaffl«rffl^T, HI 1 <O*0»gg 1 2<Dtiitlt 

[0 0 14] ortc, S2dita»Sl 4«, fc&SSl 3 

o^^x (# i~#k) t»i&r*Htfj**j*r*. w 

^ggl 5«, CcDS2<DiD»ggl 4©ai^*'»5p;P¥iJ 

^•rso s»§§i 6 a, spj^sii 5©tb^jtcejMKjis 
¥82 oi?»fteaiB«iiefi*^x*ffi (# 1 ~# k) 

Tf&WU mSOMX^fflO^y^/l/UyjA^fig-r 
5„ MWggl 7fi, mSW^y^Vb^UAA^m- 1 

ao">y*;H/r'j**/<x*ffiKieM-4. assess 

8T?iit«. m3©ijD»ggl 9tt, ffiSt^Sl 8©^ 

/<x (# i~#k) icttfotzauizmn-sfttZo 

[0 0 15] CCT\ Sia-Ptt, m-lS©^|t56 

v\ m- 1 SOU-a— »f}sffS©-»#;VU^ , y A t L 
T*fi*fflv^«. Sfc, mM®T*(i, =FW»56«MlM:ff 

©u^u*©s^tcM-r*ffi»ffi^*m^-a-f, 
[0016] hrk, ^janasj*©^^*^!!©^ 
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ftV^T'J&So 

[0 0 17] &WiWl<D-k%l3:3L~*ffrl3 : f-fflfc 

lSj±*0Sfc», SIEU10 2-m-n©HrtT% 
n€niWTO^Sa«:Si;TV>«. cOoOfKtt, 

[0 0 18] 

K^JStfig©^^^;:;^ 0 5 C t T'fT 
S„ LfrU *0«rtt«S«B5»J«/ao«fttKttRfcf 

[0 0 1 9] *^C0RM{*> D S-CDMAi§{r>X 

r£©s*ija*»iwafc««-rs «:*©***» ggsi 

So 

[0020] 

•fgfigufte, CDMA (Code Division Multiple Acc 

ess : mtt®$7i&m &mm*xtiu um (m 

>2©HiS0 *»*LT, ^mii ( 1 <m<M©££80 

femtOiirrzvfri-a.—f&femwicis^x. m- 

1 S<0T»B8*«MT?»6nfc=FiS»l»*9!i^i: 4 m 
- l SOI^-a— <fJtJiS<0'»#;l/U^ , U l ©g 

**4j«u ; en^m+iS'\ffi^-r5ttfctc, toe 

mg<Di/y^;l/b^D * tMIBm- lgOv'^;l/Uy 
U *fc» 1 Ofi##tf SrfToftfi^fcOSS^KHfsa: 

* ( I E U) StcfJiem- 1 gOT^I^iSM 

[0021] i/sEPF»msm ( i e u> a, «r/^* 



WEm- 1 ROWA/l/l/^y #tcgS 1 ©fi*{ttt*fr 

t>fcffl^*/^#tticftiw-r*aioipWBfc, com 

3©)!jnW§§t^«i^5o 

[0 0 2 2] 31 1 STttlWam- 1 IKOTWKSMaT 
ttilSm- 1 SOW— a— ifttfoQi/ytfjlUfV # fc L 

[0 0 2 3] ME£l ©**#», *±tf»2©fi#tt 
[0 0 2 4] SmatCfeltSMISm 1 *i 

tfm2©m^{>j-it{cfflv>5ii*tt, ^-ti^fti- (l- 

o) -' , a (attl«T©£») T**. 

[0 0 2 5] &«VMittlB£ 1 ©fi#tttt, .6*082 
©S*ttttfcflI^*«iWi, *tl^ftl, a (lttTO 
SIR) T'feSo 

[0 0 2 6] fc*WittE£l ©fi*tt#» *ACfig2 
©SfcttttfcflJ^SMfctt, ttCo, a (attlttT 
©*S) T'feSo 

[0 0 2 7] a5*V>tt»n3.— *?<Df&mfflCj8lfZtm 

m i ©s*#tt, ft«ttfSB 2 ©aa-ftttfcffl 
wem- (i-a/j.i) (l-oflm) • • • 

(1-a/J-i ) , a/5™ (a, fl-ttWPttlUT 

[0 0 2 8] SftV^ttSna— tft98 m afc»J*MIB 
$ 1 ©Mfctttt, tej:t;^2©S*#»ttcfflV'5tt* 

a, «vf*iu ojs» (a, 0„.«^n ; rniwT© 

[0 0 2 9] **V^ttJBna— IfOSmatWJSWE 

8 1 ©fi*#w\ te«trfB 2 ©fi»#itmfflv>sfi* 

fix ^n^tla /Sn.-i , a ^ M (a, /Sm tt^n^tl 1 
J-rF©§«&) T'feSo 

[0030] o©fi«#3.— tfoar^wiMTMA 

©fi^tt^^MAJtA^ L < , 
[0 0 3 1] jSn. ©fflfig-a— ff©#xn>y h (.%mm 



(6) 



Rfg8¥ 1 1 -2 9 8 3 7 1 



[0 0 3 2] i&SWi/Sn. tfOW^i/^ 
6 ©Kit, **V^t4'>y#;l/«*C«#LTj*SL, /? 

So 

[0033] at, «aa*»abT&B-e 

HiMSC DMA (Code Division Multiple Access : 

y#/i/U7y *kb i erotttfftffofcflrefctAft 
yu**>6S8IBMa©^V#;l/Uyj *©a#«8;ttL 

fcaRaafcfc&fcfsTfcWiaa (i eu) fc, toe 
aa©s/;/#/i/u:/y ataaoa i com^m^n-D 

aftaata 2 ©«*tttt*fTt> fcaasaa ux^a 

©TOBaHSfiBafcLTtitfrt-SBBBi:. 

[0 0 3 4] *5SWK:*SCDMAjiffiv/X-rA 
tt, ±Ev;bf-a--»rgBBB*, SaftXa&BBfc: 

[003 5] ±a©4^«Rtf&*BK: J: 0 , &a&a 

aao^f-a-usaaaoraaswtt*^^ 

So 

[00 3 6] 

cawofEWoaffl *t, *aw©*»©a«tov^ 

TBB«#lltTKar«. 

[003 7] IB 1 (DmffiBMl H 1 tt*%W©SlfiS© 
-a«*wf 7n v*B?**o B9 1 K-mZftlfrfr* 
a-1f5WB«att, Ma (M^2©flffi) ©£<I2SBl 

-l. ~. l-MKioaiasn, &a©g«gBi- 

m (1 <m<M) T«, Na-f (N^lOgS) OS 
^ffiONflOTMcSgfl am I EUfcnf&f*) 2 
-m-ru aSS83-m, ia»§34-m, a 1 ©SSfg 

6-m-n, Rtfa2©aaa5-m-n^a*6n« 

[0 0 3 8] Sfc, SmS (lSm^M©H§&) Ogn 
a.— if (lSnSNOBB) ©T)$}i^ei5 (I EU) 2 
-m-nfi, m-lS©T»BS»BT?a&ftfe=F»B 

saaa^ cbbb4- ( m -o ©m*) t> m-i 

ROW— a.— «<D5'y#/H'^ , J At;:® 1 ©Jg*g§ 
6-m-nT-m 1 ©fi#tttt£fTofc{I*f fc£A*)U 
mg©->y#;H/7'J **SeBU ^n£m+ 1 a^ffl 



[0 0 3 9] B2©BB«5-m-ntt, C©tfWjfcB 

2©«*f#t*«ff«r\ M^8§4-m(i, aa— fftjrr 

5Sggg5-m-nOffi^?r, m- 1 ©©TBBSBB 
•a«jIBB3-mlcJ:») I E U©BSfc»-r*BB*£ 
ttafiS£fcBa*»&BBU TOI^SSS«#*S«f 
LT, ^n?rm+ 1 a^Trf 5. TgfttJggfl ( I E 

u) 2-m-n<ommm^tmmx\ B2te*sft 

So 

[00 4 0] B2fc»^T, IEU2-m-nli> «S 

xaaaaafca*., ;u«ciiiwifii 1 
m-iaoT»a*«aBa*A*u xxmsac 
mtMLZfioo a i ©flows 1 com^tcm- 1 

3ti, c©m**eaaaa¥a2 0Ta6tifc/^a 
a©ea»«aa*a^T, aa£&#&2 it-mi 
bbkbbu K«aaaa%aa§g2 2 -pa i ojna 
ai 2©m*i:«»tTairr*. 

[004 1] offfc, 8i£8g 1 3©a^Xlc«(W*Hi 
^20*aWai 4 T'ftDg-fSC 

[0 0 4 2] 3:7c, NBl 5 «, C©tH#^»#;l/ 
ffitf So aa«fctt» Q P S KBfl©a&, BSEffla 
© I c h U^/l/fcQ c h l^l/fctf^fvenXM, YW 
-cgsns I QBBKfcWC, BBS/VaR/M^ S 1 . 
2. 3, XttB 4 WaS/y#/W4, * 

n^n (x. y) t% (i/V"2, 1/V2), (-1 

/J~2. 1AT2) (-1/^2, -1/V2) (1/ 
7~2, - 1AT2) fc*-To 

[0043] swai 6«, naai 5 ©mat 
£BB*aa«v<*»afc:*i:, ma©;uftio-» 

[0 0 4 4] B*» 1 7tt„ SRma©->y#/i/uyy 
*fr6m-l»©S/>#;l/Ury **y<XBffiteBB , f 

So S£»#ai 8 a, coinenai itom*. ><xa 
tttcaars. 

[0045] aae. a 3 oiowa 1 9 it, wm®. 1 
8©a'<*fc#fM-*aja*£au aia-rs. cc 
a i sua, m- 1 aoraBayasTasftfeT 

v\ m- l aoa-a— Wl&D'/^l/M * i: L 
TBffl*fflO*. Sfc, aMaT*«T#^£ffiattffb 

■r, mB©'»#;nxry*, fecttfmatm- ia© 
uyy *oM^tcK-rsffi;itfi^^ta*-ii:-r, o t 
aaaasm*-*-*. 

CO 0 4 6] *^ffl0"JTtt, H2 0S»a5-m 
- n (4, I E U 2 -m- n ©tBjtycKBUnTVSaV 

I EU2-m-nO*(0M»^l 7©tB^3, 

SS:#ai 8 0W^tc /<xBKB*T«.»iate:afflT 
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CO 0 4 7] CLtlcaB"<fcJ:$lc, *%^t^*0iJt© 
S 1 (DmfrWfZfi O S 1 ©fHIS§§ 6 -m- 

n*siip*nTi/'»scti?a6s. c toe 
cn6©«#f*»*oi»tt, fl»i:n*-ea&»), Taw* 

g*W*5'>#^W9*Vlv* < £S«c, T »£f>g 

[0 0 4 8] ttTK, Ml, *J:tfSB20fi#WtO«i 

a»WKff**fc<SSbT, &S3-+f (Si a— if) 
©¥»l**»ftK:o^T#*.*. S 1 a— «foafifl|^ 
U"W* 1 1 t « i: , *s 7 'J A U^l/fcteaSB 
«t£ffi?5*.Sft*fc«>, Sl8©-»5l01/U:/y*l/ 
'WRitt, Ri=lT&So S2©Sg»g§5-l-l© 

T#»*RWlWi:**ft*Mi 1 3-+f<D«#$#e i 

ei= 1 — a Ri= 1 — a 

TifcSo S28fcfc^T, Sl©Ht©336-2-l©l 

^at-rsi, mzmoi/yxfris-fvftu^iiR z 

tt, R!=ei + oRi=lt*^ Si 3.— ifO^U 
^/U*^K«7£*n«. WcS2©*J*S5-2-l 

©it#* a fc-r* s zm^m^wmmm^z 

ftSS 1 3— »f0flHMS#e2tt, 
e2=ei-o (R2-aR0 = (1-a) 2 

t&So mate, jBmaos/y#;i/u^y*u^;i/R. 

ti. Si ©Sg§86-m-n©fi#;£: 1 -e.-i = 1 - 
(1-a)- 1 £tZ££?ftlZR.= 1 fcfSCfctfT 
*«. £fc, Smg©T»£SMfi^(C&^nSS 1 
3-tf©{i*|fig#e.tf, S2©S»g§5-m-n©« 

e.= (1-a) • 

fcfcSo CCT\ a*l«T»c»W-*i:, m«H-»te 
**Hi*JcW\ e.jWKcWKU 3fc£4T»»£tf 

fTJlSo 

coo4 9] =FB?&£mgzmzrcibic, ^m&m 

ttT»Ml*«llOg»M»4*llT**ft», M©»c<fc 



*<fca f S2©a*#ttKfflt^a»tt, * 

nfftl- (1-a) -> , a^SSLTVSCfc^t)^ 
Stf, «*(*»*«IWW*lfi9Ta:x K a^a, a 

^ffl^ens. l*u cow, fftt<ti§£ic£ff?r 

[0 0 5 0] &S-eS4Sa©ffi*fl?^SCi:fc 

^•bt**^ wis, ftsroooaaaistfVL 

9fcttJ»*«:/Jv£v\i c©i:t©Sl©l&tttt, 
tfS2©B»#tt«, miaT?cDa^a.frst, «i 
^tll - (1 - ai) • • • (1 -aii-i ) „ a.fc& 

[0 0 5 1] aCSHt^jSfefcOVTWWr*. M 
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